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Explanation of the Double Report of Gunfire 
By Leigh F. J. Zerbee, 2nd Lieut., C. A. C., U. S. A. 

[ The following article is of special interest when 

compared with the letter of Mr. Hiram Percy Maxim, 

published in the SCIENTIFIC AMERICAN of September 

18th last. Although Mr. Maxim approached the subject 

from a widely different angle he reached the same con

clusions as did Lieut. Zerbee. In justice to Lieut. 

Zerbee, we wish to explain that the present article was 

received in March, 1914, long before Mr. Maxim's letter 

was written, but was mislaid and has only just come to 
Ught.-ED. ] 

I N the target practice of both the Coast Artillery 
Corps and the Navy, the chronological coincidence 

of the splash and report of the gun has often been re
marked by the tug personnel. ' It has also been remarked 
that in towing for mortars the report is chronologically 
before the splash. Furthermore, for guns sometimes 
two reports are heard, and sometimes only one. As 
the explanation of these seemingly conflicting phe
nomena is often asked, the following is offered. 

It is commonly known that sound as perceived by 
the ear is caused by the impinging on the ear drum of 
a sufficiently rapid vibration of the atmosphere. The 
pitch of any sound is higher as the rapidity of vibration 
is greater and the magnitude of a sound varies with the 
extent of air set in motion. There are many atmos
pheric vibrations that are not known as sound because 
their rapidity is either too smaIl or too great to be per
ceived by the human ear. It is the former case with 
which we have to deal. Any operation which gives 
rise to an atmospheric vibration of sufficient rapidity 
is a primary cause of sound. The velocity of sound in 
air is about 1,100 feet per second. 

Now the ogive of a projectile moving through the 
air sends off a wave which closely resembles the wave 
sent off by the bow of a swiftly mov'ing motor boat. 
The magnitude of the wave varies with the caliber of 
the projectiles, and its frequency with the velocity of 
the projectile. Therefore, if we have a projectile of 
large caliber moving at a slightly greater speed than 
sound we hear a large " boom " of low pitch ; and if we 
have a small projectile moving at high speed, we have 
a sharp " crack." The second report so often spoken 
of is the report of the gun itself. The chronological 
coincidence of the first report with the splash is due 
to the close proximity of the tug personnel to the point 
of impact, and the consequently short distance which 
the sound wave has to travel. The delayed report of 
the gun is due to the low velocity of sound and the 
high velocity of projectiles. At long ranges the remain
ing velocity of gun projectiles falls below that of sound 
and only one report is heard, that of the gun. At the 
range where the average velocity of the projectile 
equals that of sound only one report would be heard, 
the two reports coinciding. This, however, is impos
sible because at such a remaining velocity the wave 
sent off by the projectile would not be a sound wave. 

In towing for mortars only one report is heard, that 
of the mortar. This is due to the low velocity of 
mortar projectiles. It always precedes the splash by 
several seconds as it travels in a direct line from the 
mortar to the tug and at a higher velocity than the 
average velocity of the projectile. 

The Current Supplement 

THE current issue of the SCIENTIFIC AMERICAN SuP

PLEMENT, No. 2086, for December 25th, 1915, com
pletes the volume and contains the Index for the past 
six months, making this issue indispensable to every 
reader. The Problem of the Crippled Soldier deals 
with an important economic question that faces Europe, 
and one that will in ali probability more or less affect 
the whole world. The article is written by a well
known efficiency expert who has had an opportunity of 
studying the problem on the ground, and will be of 
universal interest. Some Protective Activities of Organ

isms tells of a number of methods by which nature 
affords protection to its weaker creations, and there are 
a number of illustrations accompanying the description. 
Commercial Conditions in South America gives some 
valuable facts in regard to how matters are conducted 
on the west coast of that continent, that are timely in 
connection with the suggestions looking toward closer 
business relations in that direction. The Leuk-Leuker

bad Railway gives a short description of an electric 
railway recently opened in Switzerland leading through 
a 1)eautiful section of the Val asian Alps ; and there are 
a number of exceptionally attractive pictures. Economy 

in Food tells of wartime measures that are interesting 
Europe, and it contains some suggestions from which 
this country might profit. Heat Transmission discusses 
problems of increasing importance. A High Efficiency 

Induction Coil gives full instructions for building an 
induction coil of novel design from which unusual re
suits can be secured. It is well worthy of the attention 
of everyone interested in electrical experiments. There 
are also interesting articles on A Modern Psychology of 

A.nimals, MetastabUity Of Metals, War Telephones and 
Welding and Cutting Metals with gas torches. 

SCIENTIEIGAMERlCAN 
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[ The editors are not responsible for statements made 

in the correspondence column. Anonymous communi

, cations cannot be considered, but the names of corre
spondents will be withheld when so desired. ] 

Foresight of Henry Ford 

To the Editor of the SCIENTIFIC AMERICAN : 

A few days since, a man who has been connected with 
the motor car business for a long time remarked to 
me that he believed the remarkable success of the 
Ford Company, and the great popularity of , the car, 
was due more to Mr. Ford's luck in just blindly fol
lowing up a line that proved to be the right one, rather 
than to any foresight regarding the popular type of car, 
or the large proportions that the business has attained. 

Having, many times before, heard similar remarks, 
I have concluded to offer some of my experiences and 
conversations with Mr. Ford in the early days. In 
order to do this, it will be necessary to give a slight 
history of myself and my connection with the subject. 

With two partners, I opened a garage and salesroom 
at 640 Main St., Cincinnati, January 1st, 1902. We 
were agents for the Searchmont, made in Philadelphia, 
but this car was a little expensive for our trade and 
we were looking out for a small car to sell in con
nection. 

In 1903, a man, who was representing an oil company 
came into our office, and during the conversation, stated 
that there was a new car being brought out called 
the " Fordmobile " in which he was greatly interested 
because of his acquaintance with Mr. Ford, and upon 
looking through his grip he found a little catalogue 
which he gave to me. 

Shortly after, I went to Detroit and tried out the 
" Northern," a single cylinder similar to the " Olds
mobile " of that period, and afterward called at the 
Ford factory on Mack Ave., which was little more 
than a shed. Mr_ Ford was busy in the shop and Jas. 
Couzins was practically the whole office. 

I made a deal for our territory with Mr. Couzins and 
purchased a model " A "  Ford. This was a double 
opposed motor 4 x 4 placed longitudinally in the body. 
After numerous improvements in the Models F and C, 
the announcement was made, I believe, late in 1905 
that Ford would build a four-cylinder car that would 
sell for $500, and that the new model would be shown 
at the coming New York show. 

It is difficult to imagine at this time the excitement 
this announcement caused in automobile circles, and 
among the people who were getting the craze. Such 
a thing was not thought possible and Mr. Ford was 
accused of deliberately lying for advertising purposes. 
The Ford Company, however, kept very quiet reg:;rd
ing the car, only informing the public that the car 
would be shown as stated. 

I arrived at the show on the opening morning and 
immediately looked up the Ford booth, but to my great 
disappointment there was nothing on exhibition except
ing the old models and I guess I was not the only 
disappointed one. The car, Model N, arrived the next 
day and I had the pleasure of helping lift it up, while 
a platform elevated sufficiently for the crowd to see it 
was placed. It was difficult for anyone to get close 
enough to examine it while the show lasted. 

We, like hundreds of others placed an order for a 
sample. Deliveries, however, were delayed until late 
the next summer, and, finally, in desperation I went to 
Detroit accompanied by Mr. Tom Scott, a young me
chanic. I told Mr. Ford that I had come to stay until 
I got our sample and that we proposed to drive it to , 
Cincinnati, and after two or three days, they were so 
tired of seeing us ar.ound the factory that they finally 
gave us our car. , 

, The engine was so stiff that we were compelled to 
hitch it behind an Old Model B, and drag it around with 
the clutch engaged until we got it running under its 
own power. 

Mr. Ford learned that we expected to leave after 
luncheon for Cincinnati, in spite of their protests that 
we would " never make it." He and Mrs. Ford with 
their little boy, who is now secretary of the great com
pany, came down to see the start. 

We loaded up with extra oil and started the motor. 
Mr. Ford called me aside and quietly told me that, owing 
to the deep sand the entire distance, it was doubtful 
whether we could get out of the state of Michigan and 
advised us to go by night boat to Toledo, where we 
would find good roads south. We refused to take his 
advice, however, as we had stated that we would drive 
it through, so amid the cheers of the crowd we started. 
We made Toledo without serious trouble and spent the 
night, continuing our journey the next day through rain 
which stopped us several times, and we arrived in 
Cincinnati on the second day well covered with mud 
and oil. 

We created considerable excitement on this, the first 
overland trip of the four-cylinder Ford. I have clip-
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pings from papers describing this trip. Owing to the 
necessity of equipping the car with 3-inch tires in place 
of 2%-inch, the price was advanced to $550 and other 
improvements later caused the price to be advanced to 
$600. But our first cars sold at $500. 

As nearly as I can remember it was late in the sum
mer of 1906 that, with several others, I was in Mr. 
Pellitier's office talking of the future of the and 
most of us were very much discouraged as we were 
making no money and could not see what the future 
might hold. 

Mr. 1!'ord was trying to impress us with his ideas and 
called our attention to a lady who was at an open 
window across the narrow street running a sewing 
machine_ He turned to me and asked whether or not 
t knew the cost of a modern sewing machine and when 
I pleaded ignorance, he stated that it was less than 
$9. He also asked at what price, with ordinary machine 
shop tools, I could build such a machine. 

I told him that it would in all probability cost a 
hundred dollars and he agreed, and added that it would 
not be as perfect a machine as the lady was using and 
which cost less than $9. He continued his illustration 
by describing the methods of manufacturing the parts 
rapidly on automatic machines, which formed all pieces 
exactly alike, the hardening and finishing process being 
uniform in every particular, producing component parts 
that were positively interchangeable so that any part 
that had been broken or become worn could be secured 
and placed in position by most any person. This con
versation was leading up to the statement which fol
lows and which should settle the question of Mr. Ford's 
certainty regarding the future. 

" You gentlemen," said Mr. Ford, " have been ac
customed to the slow, tedious cut and fit method that 
we have been using in our manufacture of automobiles. 
This method will not do, the costly automobile will not 
do_ The success of this company depends upon our 
producing a car that is cheap enough for the salaried 
man to buy ; light enough in weight so that the cost 
of the upkeep, tires, etc., would not be prohibitive ; so 
simple in construction that the average man could keep 
it in repair, so perfect and uniform in its components 
that these parts would be on sale in all hardware stores 
and could be purchased at as low a comparative price 
as the parts for the lady's sewing machine. We do not 
want to cater to the rich man, we should drop the large 
car ( they had marketed two of the larger type, a four
cylinder Model B in 1905 and a six-cylinder , 50 horse
power in 1906 or 1907 ) ,  we will perfect Model T, 
design special machinery to produce it at a lower price 
than any other car on the market and stick to the one 
model. It is my whole ambition to build a car that 
anyone can afford to own, and to build more of them 
than any other factory in the world." 

Cincinnati, O. 

E. C. SHUMARD, 

Eng. U. S. Motor Truck Co. 

Not an Austrian but a Dutch Submarine 
To the Editor of the SCIENTIFIC AMERICAN : 

Perhaps it will interest you to know that the article 
in the SCIENTIFIC AMERICAN, September 18th, 1915, page 
250, about Austrian submarines, is not quite correct. 

The three illustrations are the interior of a N ether

land's submarine. 
If you doubt my statement, be so kind as to look for 

the words " vul ( filling tank ) "  about 2 inches 
from the right under corner in photo 1. 

WM. VAN HAERSOLTE. 

Naval Lieutenant. 
The Hague, Holland. 

Care of Horses' Hoofs 
To the Editor of the SCIENTIFIC AMERICAN : 

I am answering Mr. Walter Winan's letter in the 
Correspondence of the SCIENTIFIC AMERICAN, October 
16th, 1915. 

I have used melted beef tallow on my horses' hoofs 
for some years to keep from shoeing them. This, 
when applied warm once a week, is very effective in 
preventing ordinary road wear_ In cases of extreme 
wear from rocks and frozen ground, the best remedy I 
have found is to turn the horse loose until his hoofs 
renew themselves. A month of rest is generally enough_ 

I hold that iron shoes hurt a horse from the ground 
up ; and, as my best. hors�s have never had iron 
shoe on their hoofs and are strong and clean 
after 15 years of hard use while other younger horses 
under my observation, horses that have worn shoes 
almost continually, are all stove up, my theory seems 
to have some weight. 

I pick a horse with a dark hoof, as that hoof is 
generally tougher than th� white. 

Mr. E. E. Townsend of Ft. Stockton, Texas, a man 
who has ridden and ra.ised horses for years, agrees with 
me in this theory. He says the best cushion one can 

furnish a horse is his natural hoof. 
WALDO WILLIAMS. 

Ft. Stockton, Texas. 
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